Although germ cell testicular cancer is one of the rarer malignancies it is the commonest cancer in New Zealand males aged between 15 and 34 years (Health Statistical Services, 1987) . The worldwide incidence has steadily increased since the beginning of this century (Senturia, 1987) and in New Zealand this trend is continuing (Pearce et al., 1987) .
Previous comparisons between races have shown Whites to have the highest incidence, Blacks a low incidence (Van Den Eeden et al., 1989 ) and Maoris to be a possible high risk group (Kolonel et al., 1982; McCredie et al., 1990) . We have reviewed the epidemiology of testicular cancer in Maoris by comparing the incidence in this racial group with other New Zealanders.
Methods
A computer tape containing data on all new cases of germ cell testicular cancer diagnosed in New Zealand between 1975 and 1986 inclusive was provided by the New Zealand National Health Statistics Centre. Rates for Maori and nonMaori were standardised by age to Segi's world population (Waterhouse et al., 1982) using New Zealand census sex, age and race data from the years 1976, 1981 and 1986 as a denominator. The intermediary year population numbers were derived via linear interpolation between these census figures. Age specific racial comparisons were determined using an extension of the Mantel-Haenszel procedure (Mantel, 1963) .
The chi-square test was employed to compare staging by race and to ensure the number with unknown staging was similar between racial groups. The Kolmogorov-Smirnov two-sample test was used for racial comparisons of symptom duration and to compare age and race of seminoma versus non-seminoma (Siegel, 1956) .
Results
Over the 12 year period, 1040 new cases of germ cell testicular cancer occurred of which 108 were in Maoris, eight were in Pacific Islanders and 924 were in all other races. In New Zealand 92% of all other races are white (New Zealand census data, 1986). The Pacific Islanders were excluded from further analysis. the entire 12 year period a significantly higher incidence of testicular cancer was found for Maoris compared to nonMaoris in the 15 to 49 year age group (P = 0.04). This group included 88% of all the reported cases.
Nineteen per cent of Maori men presented with Stage IV disease compared to 11% of non-Maoris (P = 0.02). There was no significant difference between the races for any other stage. The majority presented with Stage I disease (60% of Maoris and 68% of non-Maoris).
Duration of symptoms prior to diagnosis was for 3 months or less in 57% of both Maoris and non-Maoris while 77% of Maoris and 78% of non-Maoris had symptoms for 12 months or less (NS). The number of cases where the duration of symptoms or stage was not recorded was not significantly different between the races.
Seminomas accounted for 49% of the total germ cell testicular tumours in Maoris and 52% of the total in non-Maoris (NS). Seminomas occurred at a later age than nonseminomas in both races (P<0.01) with a peak in the 30-34 year age group for seminomas compared to a peak in the 25-29 year age group for non-seminomas. This difference was significant in Maori and in non-Maori races (P<0.01). The age distribution of seminoma in Maoris was not significantly different from seminoma in non-Maoris. This also applied to non-seminomas.
Discussion
The principal finding of this study is a higher incidence of testicular cancer in New Zealand Maoris compared to nonMaoris of all ages. Statistical significance was reached in the 15-49 year age group over the 12 year period. Further subset analysis involving more years was not possible as New Zealand incidence data prior to 1974 was considered to be incomplete and later data is not yet available.
We have chosen to analyse separately testicular cancer in the 15-49 year age group as it is in this group that a dramatic worldwide increase in incidence has been seen since the beginning of this century. Germ cell testicular cancer incidence has a bimodal age curve with a large peak in early adult life and a lesser peak in old age (Davies, 1981) . Many investigators have concluded that the group presenting in old age represents a different disease entity (Senturia, 1987) . In addition, juvenile testicular cancers (usually yolk-sac tumours or benign teratomas) have a biological behaviour different to those of adults (Barrett et al., 1981) .
Concern has been expressed regarding the accuracy of collection of racial data in New Zealand as the classification of a person as a Maori can depend on how the data is collected. In New Zealand self identification is employed in gathering census data. Self identification is officially employed in collecting hospital data, but sometimes observer estimation is used (National Health Statistics Centre, per- Maori data that observer estimation underestimates the true incidence of Maori lineage (Brown, 1983) . Most Maoris in New Zealand are of mixed race, intermarriage with nonMaoris being common. This, in combination with classification underestimation would falsely lower the Maori incidence and could not account for the observed racial differences.
We believe this study is the first to show a statistically significantly higher incidence of testicular cancer in the Maori population. Other studies have suggested this difference may exist, but looked at shorter time periods and did not demonstrate statistical significance (Kolonel et al., 1982; McCredie et al., 1990 (Table II) . Other studies (Davies, 1981) including a New Zealand study (Pearce et al., 1987) have shown a higher incidence of this malignancy in people of higher socio-economic status however this would not explain our findings as generally Maoris have lower socio-economic status than their White counterparts (Pomare et al., 1988) .
Cryptorchidism is a strong risk factor for the development of testicular cancer however we are not aware of a higher incidence of this condition in Maoris or of any studies addressing this issue. It is interesting to note the incidence of cryptorchidism in black males (who have a low incidence of testicular cancer) is only one-third that of white males (Henderson et al., 1988 (Depue et al., 1983; Henderson et al., 1988) . It is known that Maori infants are of lower birth weight than non-Maoris and that Maoris aged 20-64 are on average more obese than non-Maoris (Pomare et al., 1988) .
Genetic factors could be relevant as the incidence of testicular cancer in Hawaiians (Polynesians) in Hawaii is more comparable to people of white than any other race (Table II) .
We have shown that proportionately nearly twice as many Maoris presented with stage IV disease, but the reason for this is not clear. Duration of symptoms prior to presentation was not significantly different between the races although this may be subject to recall bias.
The later peak age of incidence of seminoma compared to non-seminoma observed in our study is well known and has been observed in other studies. The epidemiology of germ cell testicular cancer in New Zealand is similar in most respects to the rest of the world, but we have confirmed earlier suggestions that Maoris have a higher incidence rate of this cancer than their non-Maori compatriots. We believe a genetic predisposition in combination with hormonal factors may explain this finding.
